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Seope o€ Work 

Behavior ofCs in Incinerators Proceasilag RDD Biamass Waste 

PURPOSE oF WORK ASSIGKM6HT 

The coatraaor sball proride sWgort for operation, maintcnestce, sampling/anslysis, snd modificadioat to the 
in-hauae K►tsry k41n inwirmuor sirnutaor (IiKIS) and associated systems, a4 wefl as the benCh-snk 
gasi6er. This wbrk assignmant is applicable to Conhact SectiQns 11, 2.0, 3.0, 4.0, 5.0, 7.0, astd E.O. 

Bacf[grommd 

in tlu allurudh of a ltndialogical Dialxssal Devloo (RDD) in an dcban settiag, there Is tlta pooaitial for the 
geoenuiost of signifrsntt qusnsitiea of coftmistaead bivmus. Ttiese wastes are liiceiy mndidata for 
iacineratia ► as a mesns for vokune rodnqioa, daa to the costs of diispossl for Low t,evel ltadioaaive Wasta 
(LLRVI). Cesirnn (CsX a nwtallic elieonettt, is a likely tadionuclide thar mry be found in an RDi3, md 
pr,esents probk:matic btMvioa im oambustiotf systems due to its volatility and solubility in weter. Many 
weates aESd rwil fuels oonCain toxic t+race metal oanstituenfs_ Unlica orgmiic r,ompovnds, combuttion or 
incineration aystans ceaonot deattoy fhe ekn ►eatal metal constituarts, although high tdnperahue com6tAtion 
anvironmouts will induae meEaE trsnsfornmtim. '[luse aennsfo«mations an usually thouglK to exacarbste 
their lmmtbl efPocts, s'axac many of du meca) species. inchdiag Cs, raadiiy vaporize withia oombusooa 
em+iro~. Subaequently, this saattued vapor wiII nuekaUe and cmWow dowsdtresca of the flame, 
contributing to a fime of wbrnicrou aeaa®ol. Theu parttclee, becsuse of tho6r small siae, are diffirult to 
colloct in pollution cvntrol systents. Emissicass of psrtieulate-boand radioaetive IswApm sueh as ' s'G, 
fivm combustiom sysLeans, are highly undrsirable. Monuvcr, cblarinated metal species that we eollected 
ofteo eAibit increascd volatility, while chlorinated and sulfated maal species may euhibic incxeased water 
kaclrYbility. 

"11ie putlrose of this reseirch i;s to iserestigabe biomass-bomd Cs behavior, spoeiation, and hat ►sformativns i;n 
oombustioa and ipeineration systans snd exsmine inotlwds and madificativna to contrai Cs speciation and 
particle xiu ddatrib~rtivn. One ptncess of int~ involvcs sorbent ie,jection, v+haeby tlse high Domper ~rres 
of pr~ociiati 9ncineradm migk►t be exploitod ta tsaASfmm Cs into eonstittxnts dat are bom more eas9ly 
eolle«xod tlw Cs-cantaining ePfluents in the absaKx of combustion madif"km. 

Past wvrk (Yoo et aL, 2001) has shown that mmpuiuen-based sorbems em cqture signifwant yuantities of 
Cs 6ed into s combustian systatt in amiud liquid furm. This approscli baa not bern tested on Cs bound 
on biatnass type mmaWs. Eqwkcft exuaining meial transformaiiaes aed 'nzrsitu capttue of tuxic 
metals by socbents use a small lsboratory scak E2 kW in-twme resesnch comMtstor (nlnbow fuxtme). Cs 
vrill be introduced iato the va" fmaoe bo ►md on sswdus4 through a variable swiei btuner. Kaolinite, 	~ 
baoxite, and hydrited lime are Mpicslly iqjec0ed s[cng the centerline in t]re pastflame, nesr the peak systease 
tttnpostum ltilws+aemet#s ofboth the submieroat serosoi slze dimilution and the sine segregafed 
lruticulate eontpositian m t1u extwxa allawed t6e affects of sofbatt injeciiatt to be aaoectained, botfi witit 
and witltoW dw preaeme of chlorine, suifur or othar aonstituents. 

objectiva 

The objective of this icsesrcb is to ezwnine biomsss-bound Cs behavior sttd aumfrnmittians and determine 
if caabustion modiflcetioata including aocbent injcctlon inta the post combustioa aoaie of practioal 
incirretxtars arsd coznbusoors could be tssad to eaava<t Cs, into essily colkctcd farms_ Psrtlrsrnt mechenisn,s 
are infared by: (1) enaminiag nxml aerasal behavior (patticle size distributioat and sltetnisqy) as a fnnction 
of fueiVwsste oornpaaitian snd opensting parametcrs (2) by detetmining how sorbent injection moditles the 
suMttics+on sixe distrl3mtiomi of die mesal comhing aaosol in .tlhe exhaaat, and (3) by interpreetiFtg detailed 
rnorphologicd oW chemical analytes of sim scqre,goed pwticuLata matoer extruted CsoRt the exltaust. This 
work will all be dors ttsutg 11;Cs, the vable isoDOpe of Cs wtifrh Wn a chanistry standpoint behares 
identically to the radtoartive isotopes. 
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Soopc of Woric 

Tbc SaW shali intlude the foAowing subGasks: 

l. Examine ponicie farmatioa fzm Cs luocatrsois induding the iftfluences of othrr oombustion 
speeies (CI. S) on Cs apeciation and oero®ol famistion end gmwt6. 

2. Ezsmitse the rok oPsulfur. on Cs-sulke fornlation end how this aff'eets the resultam motal 
soktbility. 

3. Exeminc the similariries/diffdatots of init[al meta) form (a.g., aqueous solution vs. 
organosietsllic) aa she rrsiltiag aaosol beltavior. 

4. Ekamine ttie natvre of the reseHoa prod" obtiined from mDerection bctvveen trace metals and the 
tandiilale sorbcnE substrstes (includimg ksalioite, bauxite, sad lirnestone). 

S. Examine Cs vnporizatioat and subsaqurart nualeatioaticondettsatiea as a functian of sxial positim 
time, temperatune, and variations fn the concentrations of chlorine and sulfiu. 

6. Opdmize sorbent injection for practiarl sidiations; and extaxd expairnental scope to lower meW 
(5 .  ppsn) corccomions. Sorben< pararnetcas include 4njeCtion tampen3ture, sEoichiomdry, end 
residence time. 

Furmee i)geralion 

The coatrMm shsll provido tadnirsl support, operatiag experieme, snaly[ical support, and cxpexdeble 
moerisas to couduct ftm msts using the EPA rsiabow Pomaoe. Thix auppoR sbsll inclvde: 

1. Provida expendable niaterials and bnilding suppltes to madify. operete, and maintain tbe rainbovv 
fwnace, or other ia-house combustor, ss appropriste. 

Z. Provide engioecring and opersting labor for tfie design sad exxution o€ test piarrs on these 
furnc¢s. 

3. Maintaur, caiibraie, snd ogeratc monitaring equipment acxording bo NRMAUAPPCD's 
Rsoaruntended Operaft Procxdsum (RUPs) snd iomunat memuals. 

4. Colkct autd remin neoessuy opersa'sonal data to srtsure ccanpliance EPA 5afoty, Health. and  
Environu>enrtal Msnagemm (sH1rM) requiremen[s. 

Documentalioa of Teeheieat D'sreotioe 

Tt+e WAM and ombid"'s project msuisW shgll sdsedule periodk p ~+oject meedng in which tash progress, 
isuus, aod fimirc di~roction will be diaa ~ssmd. TLe cantractor's pcvjact niessager shell s ►unmaiiae the notes 
6vm esck of thcse moating in tlu farm of sn e-sAail mmup to dw WAM. 1tis maameuy shall helP rssure 
ckar comamuticntpn, eateblish pmject priosides, ai►d provide doauaer+tatiou of bCclniaal dit+ectiai. 

Reports oi Worlc 

The following reporls ofwarh shali bt pmvided to the WAM. 

1. Monthly progrtss reporls with lrbor coats snd ODC dtstrges. 

2. 1-ieshh md ssfcty plans as raquired by EPA SHEM group. 
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QAIQC plans as roquircd by EPA QA oiTrer. The awardca shdl comply with ali requ'vanents as 
deiisxated oo the "Quafiry Assuranoe PWrting Reciuirements Fornt" iWuded with this exoramural 
ectiva. 

4. Upda6e Rainbow Conbumr Faciliry Manaal as roquired by EPA QA affiser. 

5. Operese Compliance neports as requirod hy SHEM data needs. 

iiefansaea 

Yoo. J., Sidinmpwe,'1'., Wood, J., Littak, W., Seatoieaai, D., King. C., Seo, Y., and !. Wendt, uHigh- 
Temperacum 5orp[ion o€ Cesium and 51so+etium oe Dispersed Kaoiinite PowRders" Envinon. Sci. TecFmi. 
2005, 39, 5037-5094. 

~ 



NIfSRC QUALxTY ASSURANtCE REQUIREMENTS FORM 
Attachfnent 1 Go the Statemant of Work 

I GEHERAI. INFQRMATION 

Tit1e: Behavior or Cs in Incinerators Processing Ri]D Biomass Waste 

L't'eeacrlption: RDD 

Projec! ID: DCMD 4.31 

St'atuss Originai 

Number Amnftntded: 

QA Catepory: IV 

Action Type: Extramural 

Peer Review CateQory: 

8ecur3ty Clasaitication: FO130 

Project Type: Basic Resear+Ch 

QAPP Status 3: Not Ddivered 

Vehicle 5tatus: New VehicEe 

Vehiele Type: Contract 

Yf you are processrng an lAG or,  CRADA, the responsfbility for QA rr+ust be negotlated wtthin the agreement. The 
T[,Ps 1n cortsultation wrth the QAMs in the varioers organiztNons must rsgree on, and documenr~, which organfrarJon will 
take the lead for QA, the names of the QAM and TLP fiom each oWnlzation, and tT:e QA reguinements that w!!i be 
adhered to during the agreement. Include this fnfo in the L4G/CR.4DA package. 

II SCdPE dF WORK 

Yes 	Does the Statement of Work contain the appropriate QA language? 

The awardee shall compiy with all requirements as deiineated on the "Quality Assuranoe Planning Requirements 
Form (Q/4RF)" included with this extramural action. The contractor shall prepare a QAAPP in accordance with the 
R-2 and R-S and/or the attachments provided wlth the SOW. The QAPP must be approved pnor to the stark of 
any work. Additional information related to QA requirements can be foUnd at 
http://w ►e►w.epa.gov/quality/qs-does/rS-final.pdf 	 ~ 

Yes 	Does this extramural action invoive the collection, generatlon, use, and/or reporting of environmental data; the 
design, construction, and operation of envirqnmental technoiogies; or development of software, modeEs, or 
methods? 
(if "No" then skPp to Section IV, and siyn the form.) 

Yes 	Will thee SOW or any subsequent work assignments or task orders Invoive any cross-organizational efforts 
within EPA? 

Which organixation will take the {ead For QA? 
NHSRC 

No 	Has a QAPP already been approved for the activities specified in the SOW7 

Yes 	Is an apphcable QAPP in the prooess of tetng prepared, revised, or approved by EPA persvnnel for future use 
by the contractoO (QA approval must be obtained before the contractor can start work) 

Provide the expected title for submission to QA staff for approval: 

Page 1 of 6 



An additional QAPP for CW simulants will be submitted 

Provide the approximate date for submisSion to QA staff for appCoval: 

05M/2009 

I2I QA DOCUFiENTATION QPTIONS 

Ali documentadon spectfed under "Other" must be def•ined in the NHSRC Quafity Ma3agernent Plan and be consistent 
with requirements de ~ined in EPA Manual 5360 Al. For all items cfieckod below, there must b® aclequate infonnation in 
the SOW (or its appendices) for the offeror t{o deveiop this documentation. Whene applicabie, naferance a specific 
section nf the 5pW. (R 1 refers (o  EPA ReaubemenLs Ibr Q0,7ft 	 P/ans [QA/R 2) (EPA114018-011002, 
03/2W01) and R-5 r+efers to  EPA Reaulrements fnr QuaAty AsSiance Pmfect Plans CM-,51  (EPW24018-011003, 
03120101). Coples of these documents are avaflable at  http://www.epa.coyloLeAbv/aa  do6.htm1.  } 

Befare Arvard bocxr'mentatlon 

Not Appiicabie 	 Documentation of an organization's Quatity System. Qf+IP deveioped in aecordance with: 

iVet Appiicable 	 Combined documentation of an organization's QualiEy System and appiication af QA and 
QC to the singte project cov4rad by.contract. Developed in accordance with: 

Programmadc QA "ed_Pian deveioped in ac:oordance rWth: 

Not Applirabie 	 Application of CtA and QC activities to the single proj ect cnvered by oontract. QA Project 
Plan deveioped in aocordance with: 

Atter Award Documentation 

Rz 	 Documentation of an organizatioa's Quality System. QMP devefoped in aceordanee with: 

Not Appiicable 	 Combined documentation of an organization's Quality System and appiication of QA and 
QC to the single project covenyd by the contract: Developed in accordance with: 

pther 	 pocumentation of the appiication of QA and QC ac'thrities bo appiicable project(s). 
l?eweioped in accordance with: 

Ecpiain: The QAPP should be devefoped in acQondanoe with the QAPP nequlnernents for ~ 
basiC remrch 

n/a 	 Programm.atic QA Project Plan with, suppiements for each speciPic projec.l, de ►+eioped tn 
accordance with: 

Not Appiicabte 	 Existing docurrentation of the application of QA and QC activities will be used: 

IV SIGNA7Ui[E BLOCK - 

The signatures beiovr verify that the Statement of Work (SaW) has been reyiewed to ascertain the neoessary QA and 
QC aativibies nequired to mmpiy rvith EPA Qrder 5360.1 A2, that the COit understands these requirements, and ttiat the 
COrt will ensure that the quaiity requirements indicated on the prav#ous pages of this form are incorporabed in4o all 
assodated SOWs. {Slgn/date bebw, obtarn a aoncumeaCB s,iqnature-from tJre QA Staft; and submrt the form along . 
witlr the other exCramural action documentatfon:J 

i 
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Paul Lemieux 	 05/08/2001 	 Ramona 5herman 	 05/08/2009 
NNSRC-DCMD Technicai Lead Person 	Dabe 	 NHSRC-ID QA Staff Member 	Date 

QAPP REQUIREMENTS FQR BAStC RESEARCH PROJECTS 
(fronn Appendix B of the NNSRC QMP) 

A hasic reseerch proj®ct i.s a stutly perfonnetl to generate data used ta evakote unpraven theories. processes, or terhnolvgtes. 

SECTION 1.0, PRQIECT QBJECTIVES AND ORGIWIZATION 

1.1 	State the project a6Jecdires. 

1.2 	IderuPlylhe responsibtl9tie.s of all pnoject'partidpants (og QAPP preparation. sample ooUect3on arid analyses, data 
redudioNvalldatioNpnalysis. report preperation. DA?• 

SECTtON 2.0, E)(PERIp1ENTAL APPROAlCH 

2.1 	Descrbe the prnaese, site, taaYity, apparau.rs, andlor envkwnerMal syst®m io ha tesled. 

2.2 	Dascr(be all hnywn a pre-estabkshed tast candlttons and vadahEes, Imduding rep4cale experinmitat rsans. 

23 	De=lhe the planned approach (stalistical and/or non-siatisifcan ksr evauaUny PnajeCt ahjcetivea (I. e., data aeralysis). 

SECTION 10, SAMPLING AND MEA,SLfREMEIYT APPROACH AND PROCEDIffiES 

3.1 	Compiete tlie foi6owktg table to stxnrtmfrm the samping streteyy to be used. 

SampielN40aurement 	Matrbc 	Measur+ernant 	Frequency 	Expedmental QC1 Toral No. Samples 
Lacation 

1 QC samptes generaied dluring experiment, as appicable (e.Q. 4lanks, replieate samples, splbes) 

3.2 	CompMta the idbwing table to summadre the sampling arod analydcel pracedun3s to ba used. 
	

rA 

I Iln)vlae aetairs in t~a. as neaessary, ir stenoaro mttnoa or 5Ur canrmc De rererenoea 
28ath ta extraction and analysis, i( apphcffile 

SECTION 4.0, QAfQC CFfECKS 

,Complete the  fWiovrir , table 6a summarine QArC1C chec ka ~ 
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Matrix Measurement QPJQC C1edc1 Freq.,,cy CriWm Carrective Actian 

1lndude all chedcs I'exaerimentaf and anaivtical. as wDicabfel for accuracv. oreclsbon. delection fimits. mass balanee. erc 
(eg., matrN spikes, tab cwtrd samplss, bfanks, rapiicetes, surtngaDes) 

SECTION 5.0, l]ATA REFOflTING 

Cescribe data reduction pmcedrues specitic to ttte project. 

SECTION 6.0. REI=ERENCES 

Prov'tde referenees to methods and gerrnan® prior publicattons. 

IN ADD1TfOid, WI1EN APPLICABLE... 

• list all proyect-specific terget anatytes (i.e., when a cJess of com pounds is specified in the tatHe) 
• ir►dicate if reportinp is on e wet or dry weight basis (so16d matrkes only) 
• describe the method used to estabwsh stwdy-atate eonditlons 
• de3cribe how sam,phnp equipment is caitxsted 
• describe how cross-contamination betv ►esn samples Is avaaded 
• describe the procedures used to cotleet representative samples 
• describe sample packing arkd shipping procedures 
• describe histlumerrt c8b-bratiarl proCedur$s and aocept8nee criteha it not induded in a referenced method or SOP. 

Attachment # 2 

NHSRC QA 
To the Statem®nt of Work 

RequirementslDefinitions List 
EPAS Quality System Websibe:  hj~p,/1www.ena_goylaualitv  
EPA's Requirements and [3uidance Docurnents:  htto:l/www.ena_4ovlas,akltvlQ9_dQc_s,html  
EPA`s Quatity Systent Website:  htto:Jhnww.eaa.aovlauaiitvlos-dccah9-rnal.edf  

In acoordance with EPA Order 5360_1 A2, eonformance to ANSgASOC E4 must be demonstrated by submit6ng the quality documentalien ~ 
described hensin_ All Quatiry documentation shaK be submitted to the Goi+emment for revieuv. The Government witl review arntl retixn ihe 
quaaty dacumentation, wittr corrunents, and indicate apprwal or disapproyai. If the quality documeMation is not appraved, it must be revised 
to address aA comnlerMS and shaN 6e resubmitted to the Govemment for approval. Work imro(ving envirormtental data coYection, generation, 
use, ar reporting shaH not 4ommence until the Govemment has approve the quaiity documenta6on. The Quality Assurance Projett Plan 
(GtAPP) shaU be submilted to the Govemmerkk at bast thirty (30} daya prior to the beginning of any environrnental data gathering or 
generaftn ad'nrity in onter to allow auflicient tane for review and revlsions to be oomplsted. After the Qovenunent has approved the qualty 
documentation, the Contractor shall also implement ft as written and approved tay tha Govemment. 

 •i1i ' C- '- 	i. _.Tv7: 	UC_tl - r. 	« ~ • 

These requirernents typiaal(y pertain to sing(e proyect efforts. The flve speciflcalions are•. 

(1) a dsscription of ttie organization's Quality Sys6em (QS) and iniormation r®garding how this QS Is documsntscf, 
commun3catad and imptarrtenmd; 

(2) an organizatjonal chart showing ttw position of tFre QA function; 
(3) deikKation of t?te autttority and rasponsibNitbs of the QA function; 
(4) tlw backgrourul and experienee ot ttw OA personrrel who will be assigned to tha project; arx! 
(s) 	the organizatlon's general approach for aceoynplisldng the QA apecfficaUons In the 5t7W. 

NHSRC QA Reguiremen#eJDeflnitions List 
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Category Letfel Designatiorts (detetmtines the lavel of QA requlryed): 

❑ 	Catogory I Projoct - applicabis to studies performed to generata data used for enforcernerit activities, litigation, or research projed 
invoNing tiuman subjects. The QAPP shali sddress all eMnents liatad in'EPA Requiremnts for QA Projed PTans, EPA ONR-5. 

❑ 	Catagory 11 Projact - applicable to studies periormed to generate data used in support of the devaloprnent of anvironmental 
negufations or standards. The QAPP shall addrfts aH eiements fisted in'EPA Requirements for []A Pnoject Plans, EPA QA/R-5. 

❑ 	Caiegory III Projact - applicabie to projects Involving applied research ortechnology evaluations. "fhe CL4PP shaN address the 
applicaaba sacdons of "EPA RequinYnents for OA Project Plans, EPA +aA1R-6 as outlined in the NHSRC's QMP: MPP 
requirements for tha specific project type Ssee bebw}. 

Catagory 1V Projact - applicahle to projects invoNirg bisic resean:h or pneliminary data gathering acthrMiss. The QAPP slall 
address the applicabie sectioris of'EPA Requirements for QA Projed Plans, EPA QAIR-5 as out6ned in the NHSRC's QIYlP 
QAPP requlrements for the apeafic project type (ase below), 

Project Types: 
Ttese outlinee of NHSRC'e QAPP Requlnsnwnts for varioua project typas, from Appendix B of tlw NHSRC QMP (excapt whera 
otfrerwise noted), ars condensnd from fypinalty appNcahta sectlans of R-G (EPA Requirornsnts for 4A ProJect Ptans) and are 
iintanded t,u serve as a stsrrking point when preparing a 4APP. These Gsts and tlleir format may not tit every research seenario and 
QAPP's must eonfqrm to applirabEe sections of R-5 in a way ihat fully describes the researoh pian and appropriate QA and QC measun3s to 
ensure that the data are of ad®quate quality and quantity to fit their intended purpose. 

❑ 	Applied Research ProJect - pertains to a study perfomled to generate data to demorwtrate the performanoa of aocept$d 
pracasses ar technoioyiss under defined tonditions. Thme studias are often pilot- or field-scale. The QAPP shaH addrasa all 

~
requinxrtents Nsted in "qAPP Requirements for Appiied Research Projacts' from Appendix B of the iNHSRC QiNt'. 

Sasio Rasearch Project - pertains to a study Wfomtiad to generate data used to evaluate unprowan theoFies, processes, or 
tachnologies. These studies ara oftan bertch-scale. The QAPP shall adoreas aM raquirernents listed in 'QAPP Requirements for 
Baspc Research Projects" from Append'oc B of the NHSRC G]1u1P. 

~ 	I]eeign, Constructlon, andlor 4peratlon of Ernrironmental Technology Projlact - pertains to anvironmental technobgy 
designed. vonstnrcied andlor operated by andlor for EPA. The OAPP shatt addnsas requirements in the EPA Quality System 
docurnent "Guidance on QualiTy Assurance for Environmental Technology Uesign, Construction, and Operation' Gt1, at 
httn:l/www.eoa.00v/4oualitvlQS-rS4cslgt t-final-05.pdf.  For additional information, you may reter to Part C of "Specilrications and 
Guitlelinas for Quality Systams tor Envirortmertta) Data Cdlection and Envimnmental Technology,' ANSNASQC E4-1994, Ameriran 
Sxiaty for Quality Control, Milwaukee, Wi, Jaeuary 1B85. 

❑ 	Geospat}al Data Quality Assurance Projiect - pertains to data cdlection; data prooRSSing and analysis; and data validatbn of 
geoapaiial applicatlons. The CL4PP shall addresa reauirernents i+ the EPA Quality System document'Guidenoe for Geospetial 
Data Quality Assurance Projad Pians' G-SS at  htto:llwww.eva.Qoy1 ualitvlQS-docslgSu-final-OS.pdf.  

❑ 	tNethod Devetopunent PrnJect - pertains to situations vrhere thero is no existing standard method, or a standard method needs to 
be significantly modified for a specihc application. The QAPP shail addross aH requirements listed in 'GAPP Requirorneats for 
Method 17eveloprnent Projects' from A}spendix B of the NHSRC a1Jtla_ 

~ 	lilodel Davslopnmnt Project - inciudgs aN types of mathernatical modeis including static, dynamic, deterministic, stochastic, r 
mechanistic, empirical, atc. The OAPP shaJl addrfts requin:ments in the EPA Quailty System docurnent ryGaidance for Qualiry 
Assurance Project Piansfor Modeling' G-SbA at  hdp:llxrww.eg_a.gQvlaualV1Qr~lQr~/g6m nal.p~f  

❑ 	Sampling and Analysis Projed- partaina to the oollection and anatysis of sarnptea with no otrjeatives other than to provide 
charac6erization or nwnitoring intormation. The OAPP shall address all raquirements listed in 'QAPP Requln•ments fior Sampling 
and Analysis Prajects' from Appenda B of the NHSRC QIAP. 

F_~ 	Secondary Data Project - pertains to environmental data collacted from other souroes, by or for EPA, that are used for pu rposes 
othar than thosR originatty intended. Souraes may inalude: IlUeratum, industry sunreys, compikltions hom computerited databases 
and infomlation systems, and eomputwized or mathematical models of envinDnmental processes. The QAPP shall address all 
requiremants listad in "QAPP Requirernents for Secondary t3ata Projects' fram Appendpc B of the NHSRC anlP. 

❑ 	Solbwaro t]ewotopment and Oata NFanagemertt Projsct - pertains to so@ware development, sofl ►rareR+ardwane 
systems developntent, databasa design and maintenance, data validation and verificafion systems, The QAPP shatl addrees a11 
requirements listed in '4APP Requinaments tar Sottware Development Projects' from Appendix B of the NHSRC QINP. 

Deflttitians: 

Environmerrbl Qala - These am any measun:merit or infomiation that dosaribe anvironmsntai prooesses, location, or conditians; eooNical 
or haahit eftacta directly from maasurernents, produ oed from software and models, and eompilad fram other sources such as data bases or 
the lsaratur®. For EPA, alrvinanmental data indude information cotiected direatty from measurements, produced from soflware and models, 
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and compiled from other sources such as data bases or literatune_ 

Incremental FuMD'ing - Incremental iunding is partial funding, no new worh. 

Quality Assurance (QA) - Quaiky assurance is a systern of managwment activities ta enauro that a proceaa, tdem, ar senrioe ia of the type 
and qualitlr needed by the ouatomsr. It deats wlhh satting pdicY and running an admint#ra6ive ayafem of'manayement conUo}s that eorror 
ptanning, implementalion, and review of data oo[Ieetlon activitie; and tfie use of data in deciaion making. QuaSty assuranae fa just one part af 
a quality system. 

Quality Aaaucance Project Plan (QAPP) - A(7,APP is a document that descrbas the neaesaary qual' rty assuranoe, quality control, and other 
technical actluitlea khai must be imptemented to ansure that the nasults of the work perfomiad will sattsfy the stated perfarmanae crberia. A 
UAPP docunients project-specific infomlatkn. 

Quarity ContrlDt (UC) - QuaCty Control ia a 61rMolCal tuflction tha! Hldudes aif tha aCWntft precatttions, sUCh a'S C91braliona 5nd duptiGations, 
which are needed to aoquire data of known and adequate quality. 

Cluatity Manasament Plan ((1MP) - A QMP is a dowment ihat ddsari6es an organizatiodalprogram's qualily syatem itt tarm of the 
orgarrizational atn,dure, poliay and pmcadures, functlonat responsib1111iss of mana8arnent arul staB, lines of authaity, and n:quired Yltarfaces 
for thoae plantang, implernenting, dowmenting. and aaaeasing ait activities oonducbd. A QMP docunnents the oven9tl v ~ganlZation ►program, 
and is primarky appliccable to mutti-year, muqi-projed ef6ods. An organtzatlon'slprogram's Q11AP shall address aN elements Ifstod in tfia 
'Requir+ements for QuaEfy Management Ptans' in Appendix S of ehe NHSRC QMP. 

Quality Syatern - A quality syatam iS the muans t ►y which an orgsnization manages its quauty aspeds irn a syaierrretic, organisad manner and 
provldes a framewark for planning, (nlplamening, and aasessing rrodc performed by an organizalion and for carrying out requwed quaiity . 
assurance and quality controf artilvnies. 

R-2. EPA Requirements for Quality Management Plans (EfyAl2406-011002) March, 2001  tattp:lMrww.eng,yoaluua~y~i2-Tinai.odf. 

R-5. EPA Requiremertts for quality Managament Plana (EPA/2401B-011002) MaRh, 2001  httn:lh+nawv.eoa.qsty({ivalltrlQS-d2cslr5-bnai.adf. 

Subatantive Change - Subatantive change is any change in an actirity Ihat niay aPoer the quaiiy of data treing used, generated, or gathered_ 

Tectullcai l.ead Person (TLP) - This person ls iechnicaty resportsible for the project. For axGramurai eontraet wvrk, the TIA Is typiealy the 
contraoting ofRoars nepresentalive (CQR). For Intramural Mrork, tne TLP is typicely the PrSnapai tnvrsligaDor. 

Abbrevtatians : 	 ~ 
COR Cantraoting Offlcers Rapreeenfative IAG InteragencyAgreament 

N-1SRC Nationa! Homeland 5acurip ► Research Center OA Quality Assurance 
NRMRL National Riak Managexnent ResearCh Labo[atary OAM Quality Assurance ilAanager 
QA ID Quality Asauranca Identificalion QMP Quality Managernant PFan 
QAPP Quality Assurance Ptqject Plan SQW Staternent of Work 

QS Quality System CRADA Cooperative Research & Devetopment Agneement 
TLF Technical tead Persat 	. 

Attachment ir2 to tlm Statement of Work 
Revielon 1. MarCh 20Q5 
NFISRC 08JQx 
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